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PHOTO CROSS-SENSITIZATION AMONG HALOGEN-
HYDROXYBENZOIC ACID DERIVATIVES*
SIGFRID FREGERT, M.D. AND HALVOR MOLLER, M.D.
Cross-sensitization to immuno-chemically re-
lated substances occurs in photoallergic reac-
tions as well as in plain contact allergy (1).
Thus photo cross-sensitivity among derivatives
of sulfonamides (2), phenthiazines (3, 4), and
halogenated salieylanilides (5, 6) has been re-
ported. This paper is concerned with photo
cross-sensitivity to a further group of substances,
namely halogen-hydroxybenzoic acid deriva-
tives.
In the summer of 1963 the use of the anti-
mycotic Jadit® (Farbwerke Hoechst AG) was
followed in some patients by dermatitis of those
areas of the skin exposed to daylight. Photo
patch testing with the active antimycotic sub-
stance, 4-chloro-2-hydroxybenzoic acid-N-n-
butylamide elicited positive reactions. Such a
side effect has been reported earlier (7).
The photo cross-sensitivity pattern was
stodied in 6 cases. This study was facilitated
by the availability of chemically closely re-
lated substances that had been prepared for the
investigation of their antimycotic effect (8) .f
MATERIALS AND METHODS
Ta the 6 subjects studied, an eczemateous der-
matitis had developed following the topical use
of Jadit® for a superficial mycotic infection. The
primary dermatitis invariably appeared on areas
exposed to daylight. Five of the 6 patients had
been treated with Jadit® for 2 weeks to 2 months
before development of the dermatitis, one patient
for 2 days only; this patient had, however, used
Jadit® two years earlier.
After the dermatitis had cleared up, plain patch
testing and photo patch testing were carried out.
All test substances were used in a concentration
of 5 per cent in ethanol (Table I). In photo patch
testing the test solutions were applied for 24
hours before irradiation. The test areas were ir-
radiated for 3 minutes by two Westinghouse Flu-
orescent Sun Lamps in parabolic, aluminized re-
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fiectors, wave length 2,800—3,500 A. The surface-
lamp distance was 50 cm. The average minimal
erythema dose (MED) of this lamp was 4 min-
utes when applied at 50 cm distance from the back.
The test reactions were read 48 hours after the
irradiation. Plain patch testing for 48 hours was
done concurrently with the same substances and
the results were read after a further 24—48 hours.
A test reaction was said to be positive when not
only erythema but also infiltration and/or papulo-
vesicles developed. Simultaneous photo patch test-
ing with ethanol as well as irradiation of control
areas gave no reactions in any case.
To ascertain whether the test reactions were of
photo-allergic or photo-toxic nature, 6 controls
were photo patch tested in the same way with the
test substances Nos. 1, 6, 10, 11, 13 and 15 (Table
U; these tests gave negative results.
INVESTIGATION OF PHOTO-SENSITIVITY
The structural formula of the antimycotic
substance 4-chloro-2-hydroxybcnzoic acid-N-n-
butylamide is given in Table I (No. 1). To
clarify the importance of the hydroxyl group,
the halogen and the oliphatic chain for the
cross-sensitization capacity, photo patch testing
was performed with 14 chemically related sub-
stances. The result is given in Table I. In
addition to 4-chloro-2-hydroxybcnzoic acid-N-n-
butylamide, S substances gave positive reac-
tions. There was, however, a slight individual
variation in the sensitivity. Thus the reactions
to substances 6, 7, S and 15 were negative in
patients I and TI but positive in the remainder.
This may be explained by the fact that the
positive reactions in these two patients were
weaker than those in the other patients. On the
other hand, one patient (III) who reacted very
strongly to photo patch testing also showed
positive reactions to plain patch testing with the
substances Nos. 1, 5. These latter reactions were
weaker than those obtained after light ex-
posure. The patient did not, however, differ
from the remainder regarding the general
photo sensitivity pattern.
The importance of the hydroxyl group was
clearly demonstrated by the negative test to a
compound (No. 2) without this group. A sub-
stance (No. 3) in which the hydroxyl group had
been replaced by chlorine produced a negative
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TABLE I
Photo patch test reactions irs six patients, 1-VI
Reaction
Substance No. Formula
I II III IV V VI
1
C1()_CONHC4H9 + + + + + +
2
C1_()_CONHC5H9
—
3
C1_I)_cONHCsHs
—
HO
5
C1—CONHC4H9 + + + + + +
OCOC2H5
C'
6 )_CONHC4H9 + + + +
7
II;CONhIC4s
+ + + +
8
Cl""Oll
+ + + +
10
C1—fCONHC7H15 + + + + + +
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TABLE I—Continued
Substance No. Formula
Reaction
I II III IV V VI
11 C1>CONHCaHs + + + + + +
12
CI_/>CONHClQHsl
— — — — — —
13
Cl3
Cl—i —CONHCH2CV\
CH3
OH
+ + + + + +
14
C2H5
\
C2H5
OH
— — — — — —
15
Cl_K{)_CONHCH2CHCHCH3
— — + + + +
reaction. The reaction was negative even when
the hydroxyl group was in the 3-position instead
of the 2-position (No. 4). However, in this
last-mentioned substance also the position of
the chlorine was changed. But the allergenic
capacity, as shown below, does not appear to
depend on such a change (Nos. 6, 7, 8). In the
case where the substance is esterifled (No. 5)
the positive reaction is retained. This may be
explained by the presence of a free hydroxyl
group obtained by hydrolysis on the skin sur-
face.
The allergenic property does not appear to
be related to the position of the chlorine, for
substances with the chlorine in 3- or 5-position
instead of 4-position still gave positive reac-
tions (Nos. 6, 7). This fact is further empha-
sized by the positive test reaction to a sub-
stance with two chlorine atoms, neither of which
is in the 4-position (No. 8). The negative test
reaction to a substance with chlorine in the
6-position is probably due to the changed posi-
tion of the hydroxyl group (No. 4). In contrast
to these results, the nature of the halogen
seems to be of utmost importance since one sub-
stance where the chlorine was replaced by
iodine gave a negative reaction (No. 9). This
is in accordance with the cross-sensitivity pat-
tern for di-iso-propoxy-phosphoryl fluoride
(9).
The importance of the length of the oliphatic
chain was shown by testing with three sub-
stances (Nos. 10, 11, 12). The number of carbon
atoms in the chain can be increased to seven,
but not to ten without loss of the cross-reaction
properties. A decrease to two carbon atoms
does not influence the allergenieity. A compound
with only one carbon atom was not available.
This importance of the chain length has been
stressed earlier (9).
Not only the length but also the structure of
the aliphatic chain is of importance for the
allergenic capacity. With the original number
of four carbon atoms but in the form of a
branched chain, a positive reaction is still ob-
tained (No. 13). Another compound also eon-
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taming four carbon atoms but with an imide
group instead of the amide group gave, however,
a negative reaction (No. 14). This is not aston-
ishing since imides have quite different chemical
properties than amides. The presence of a
double bond in the chain does not seem to he
of importance (No. 15).
Since it is known that most photo-sensitizers
have the property of fluorescence when viewed
in ultraviolet light (10, 11), the test substances
were inspected in Wood's light. All test sub-
stances that produced positive reactions showed
a bluish fluorescence, as well as one (No. 12)
that did not elicit a positive reaction. This lack
of a positive reaction may be explained by the
length of the carbon chain.
OONCLU5ION
The dermatitis under investigation was
doubtless related to the use of an antimyeotie
ointment containing 4-ehloro-2-hydroxyben-
zoie aeid-N-n-butylamide and subsequent ex-
posure to daylight. The photo contact allergy
was established by photo patch testing. Only
one ease reacted positively even without expo-
sure to light. Such combined reactors are not
uncommon and have recently been discussed
(12). A phototoxie nature of the reactions could
be excluded by negative reactions in a control
material.
The patients showed photo sensitivity to
several compounds chemically related to 4-
ehloro-2-hydroxybenzoie aeid-N-n-butylamide,
all showing a bluish fluorescence in ultraviolet
light. These synthetic compounds are not
available in this country making it virtually
impossible for the patients to have had contact
with them. A true photo cross-sensitization with
4-chloro-2-hydroxybenzoie aeid-N-n-butylamide
as the primary allergen may therefore be con-
cluded.
In addition to the benzoie acid amide group,
the structural requirement for photo cross-
sensitization between the compounds studied are
the following:
1. A hydroxyl group in the 2-position of the
aromatic nucleus is indispensable.
2. One or two chlorine atoms may be present
in different positions on the aromatic nucleus.
A chlorine atom in 4-position cannot be re-
placed by an iodine atom.
3. The upper limit for the number of carbon
atoms in the oliphatic chain is between seven
and ten. The chain may be branched or un-
branched.
5UMMARY
Photo contact dermatitis to the antimycotie
4-ehloro-2-hydroxybenzoic aeid-N-n-butylamide
(Jadit®) in 6 patients is described.
Photo cross-sensitivity to eight chemically re-
lated compounds is demonstrated. The reactive
compounds constitute a new group of photo
cross-sensitizing substances which in ultraviolet
light give a bluish fluorescence. The structural
requirements for the photo cross-reactions are
given.
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